Metabolic Karma-The Atherogenic Legacy of Diabetes: The 2017 Edwin Bierman Award Lecture.
Cardiovascular disease, despite all the recent advances in treatment of the various risk factors, remains the major cause of mortality in both type 1 and type 2 diabetes. Experimental models of diabetes-associated atherosclerosis, despite their limitations in recapitulating the human context, have assisted in the elucidation of molecular and cellular pathways implicated in the development and progression of macrovascular injury in diabetes. Our own studies have emphasized the role of oxidative stress and advanced glycation and identified potential targets for vasoprotective therapies in the setting of diabetes. Furthermore, it has been clearly shown that previous episodes of hyperglycemia play a key role in promoting end-organ injury in diabetes, as shown in clinical trials such as the UK Prospective Diabetes Study (UKPDS), Action in Diabetes and Vascular Disease: Preterax and Diamicron MR Controlled Evaluation Observational Study (ADVANCE-ON), and the Diabetes Control and Complications Trial/ Epidemiology of Diabetes Interventions and Complications (DCCT/EDIC). The cause of this phenomenon, known as metabolic memory, remains to be elucidated, but it appears that epigenetic pathways, including glucose-induced histone methylation, play a central role. Further delineation of these pathways and their link to not only glucose but also other factors implicated in vascular injury should lead to more rational, potentially more effective therapies to retard diabetes-associated cardiovascular disease.